APPENDIX B

INPUT DATA BASES, EMISSIONS RESULTS, AND
OIL REFINING MARGINAL EMISSIONS ANALYSIS






Appendix B includes the information used to calculate fuel-cycle emissions, emission results, and
a discussion of marginal emission considerations. The following information is included:

SPROF2.X1LS
FELOW.XLS
EFACO.XLS
VIEW30.XLS
RSLTSGPG.XLS
RSLTSGPM.XLS

WSPA, "Fuel Cycle Emissions Benefits of Alternative Fuels -- The Need to Consider Marginal
Emissions," September, 1993

Nowell, G. P., "Oil Company Analysis of Fuel Cycle," July 1994

Table B-1 identifies the fields for each database. The last two data bases are the output of a relational
database calculation with the first 4 databases. The VIEW database is shown twice. The second
configuration is sorted more closely by emission source rather than by scenario. This sorting allows for
a better comparison with emissions in Section 5 of the main report.
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Table B-1. Summary of Input Data Bases (Continued)

Field Name Description

SPROF2.XLS

PROFILE Identifies MIR and MOR factors for various emission sources. PROFILE
field in SPROF.XLS is referenced by PROFILE field in EFAC*.XLS*
Specific MIR, gO,/gNMOG

MIR Specific MOR, gO,/gNMOG

MOR

FELOW.XLS

CaseCode Corresponds to case code in Table 5-48 as well as subsequent databases.
Fuel

Fuel Scenario :

Scenario Fuel Economy in mi/unit fuel

FE

VIEW*.X1S :

CC Case Code related to VIEW* and FELOW databases (Table 6-3)

Fuel Fuel

Sc Scenario (Table 1-2)

Ph Phase (Table 6-2)

SC Percent emissions in SC

CA Percent emissions in CA excluding SC

UsS Percent emissions in US excluding US

ROW Recent of emissions outside the US

EM1 .. EM4 Emission source code combined with Fuel Code that identifies emission
factor in EFAC*.XLS

FC Fuel Code

PhWt Phase Weight = A x CD x Use

1 A, CD, Use Weighting factors discusses in Section 5.4

VIEW*FC.XLS | The same information as VIEW*.XLS. This file is sorted according to
EMi and FC in order to provide a better correspondence to emission
sources in Section 5.

* * refers to file name with numerical designation subject to update.



Table B-1. Si:mmary of Input Data Bases (Concluded)

Field Name Description

EFAC*.XLS

FC, EMi Fuel Code and EMi in EFAC* are related to FC and EMi fields in
VIEW* data base

Description Description of emission source

NOx .. CO2 Emission rate in the indicated units

Btu Energy use in Btw/indicated unit

PROFILE Profile number related to SPROF2 database

UNITS Units for emission rates

EMi Conversion factor to calculate g/unit end use fuel

NOx .. CO2 Emissions in g/unit end use fuel

Btu Energy use in g/unit end use fuel

RSLTSGPG.XLS

FUEL Fuel

FEEDSTOCK Feedstock

CA Case Code (Table 6-3)

SC Scenario (Table 1-2)

PH Phase (Table 6-2)

_SC Emissions in the South Coast Air Basin, g/unit fuel

_CA Emissions in California excluding the South Coast Air Basin

_Us Emissions in the U.S. Excluding California

_RW | Emissions outside the U.S.

RSLTSMPG.XLS

EMISSION Emissions of NMOG, CH,, NO,, CO, CO,. Energy use in Btu, and Ozone
potential on MIR and MOR basis (NMOG*MIR + CH, x 0.0148)

FUEL Fuel

CC Case Code (Table 6-3)

SC Scenario (Table 1-2)

LOCATION Emissions in the South Coast Air Basin, g/mi
Emissions in California excluding the South Coast Air Basin
Emissions in the U.S. Excluding California
Total world-wide emissions. The sum of SC, CA, US, and ROW

EXTRACTIO Emissions for Phases 1 through 8 lumped according to Table 6-2

PRODUCTIO

MARKETING

DISTRIBUTE




Specific Reactivity for Various Emission Sources (g03/gNMOG)

. (£03/gNMOG)
PROFILE | MIR | MOR Description Reference
- 3] 2.272] 0.9116]|External Combustion Boiler Natural Gas ARB
4] 2.774 1.161|Boilers, refinery gas ARB
7 041 0.18| Assumed profile for NG turbine exhaust Profile 1001
9 5.77 2.37|Stationary reciprocating diesel engine * SPECIATE
29] 6.094 1.858|Refinery Boiler FCC ARB
31| 1.081] 0.6779|Refinery-covered drainage separation pits, fugitve ARB
35 1.38 0.87{Refinery cooling towers fugitive ARB
51 2.1 0.7102|Refinery flares - NG ARB
53] 0.8483| 0.5038|Refinery catalytic reformer - fugitive emissions ARB
211] 0.7719 0.41|Beer fermentation ethanol production ARB
217}  2.607 1.032|Coke oven blast furnace - process gas ARB
297] 0.919 0.567}0il evaporation, fixed roof tanks SPECIATE
305 0.84 0.55|Crude oil evaporation, ship storage SPECIATE
316] 0.9656] 0.5956|Refinery pipes, valves & flanges ARB
3211 1.099] 0.6231|Refinery pump seals composite ARB
504| 2.182] 0.9704|External combustion boilers, distillate or residual ARB
520| 0.314] 0.2089]|Composite natural gas * ARB
5211 0.6514 0.379|Composite LPG * ARB
529 1.019] 0.6232]0il and gas extract pipeline valves & fittings ARB
530 1.022] 0.6241|0il and gas extraction pumps and seals ARB
531 1.02 0.624|0il and gas extraction compressor seals ARB
532} 1.023| 0.6244|0il and gas extraction compressor seals ARB
5351 2338 1.057|Coal combustion -bituminous fluid bed ARB
560 2.788 1.124|On-road diesel hot exhaust w/o aldehydes ARB
5611 2.788 1.124|Diesel exhaust with aldehydes ARB
709 3.054 1.156 |Compostite summer gasoline liquid * ARB
7101 1.934} 0.9998]Compostite summer gasoline vapor * ARB
719 1.532] 0.6678|NG IC engine ARB
760| 0.8585{ 0.5508|Diesel vapor ARB
816 4.607 1.72|Farm equipment diesel hot exhaust ARB
817{ 3.812 1.414|Utility gasoline engine hot exhaust ARB
1001 0.41 0.18|NG engine exhaust SPECIATE
1011] 0.997 0.609}0il production fugitives, valves & fittings SPECIATE
1012 0.89 0.55]NG processing fugitives, vlvs & fittings SPECIATE
1014 1.88 0.95|Smr blnd gasoline fxd roof vents SPECIATE
1070 0.61 0.39|Methanol prod. purge vents SPECIATE
1071 0.62 0.4{Methanol production distillation vent SPECIATE
1084 1.75 0.77|Biomass boiler exhaust SPECIATE
1185 2.57 0.96{Coal boiler exhaust SPECIATE
1190 1.62 0.49|Gasoline marketing vapor * SPECIATE
1207 12 0.66|Crude oil drilling water flood of well heads SPECIATE
2000 0 0]Zero ozone potential --
8100] 2.272] 0.9116|Gasifier purge, biomass Profile 3
8101} 2272f 0.9116|Gasifier purge, coal Profile 3
8102 2.2721 0.9116|POX purge vent Profile 3
8103 2.272] 0.9116|NG reformer Profile 3
8105] 2.272] 0.9116{LPG combustion Profile 3
t
SPROF2.XLS B-7
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Specific Reactivity for Various Emission Sources (g03/gNMOG)

) (g03/eNMOG)
PROFILE MIR | MOR - Description Reference
8200 0.56 0.28|Methanol production and marketing M100
8203| 2.272 0.9116|NG productin and marketing composite Profile 3
9001 2.64 0.96|Indolene liquid * Furey
9002 141 0.79|Indolene vapor * Furey
9003 2.94 1.12|1986 RUL liquid liquid * Furey
9004 1.41 0.082|1986 RUL vapor * Furey
9005 322 1.20|RF-A liquid ® Auto Oil
9006 2.56 0.86|RF-C liquid * Auto Oil
9007 1.96 0.88|RF-A diurnal evaporative composition * Auto Oil
9008 2.03 0.79|RF-C diurnal evaporative composition * Auto Oil
9009 3.62 1.32{ ARCO unreformulated premium * Boekhaus
9010 337 1.20]ARCO EC-P gasoline * Boekhaus
9011 3.07 1.16JARCO Unleade regular gasoline * Boekhaus
9012 2.38 1.04]JARCOEC-1* Boekhaus
9051  2.06| 0.9116|Natural gas flares (No. 51) SPECIATE
9794  1.63 0.86|Phase 2 storage tank FC Section 3
9795 3.42 1.96|RFG Base/TLEV car exhaust, RF-C Auto Oil
9796 2421} 0.9586|Phase 2 liquid FC Section 3
9878 1.24 0.745|E85 Storage tank FC Section 3
9879 1.24 0.745|E8S vapor vehicle FC Section 3
9880| 1.4668| 0.7576|E85 liquid FC Section 3
9950 2.788 1.124Dijesel truck exhaust with aldehydes ARB 561
9951 3.42 1.96|Gasoline Base/TLEV car exhaust, RF-A Auto Qil
9974 2.82 1.7|RFG exhaust Auto Oil
9978 1.22 0.655|M8S5 vapor, storage tank FC Section 3
9979 1.22 0.655|M8S5 vapor vehicle FC Section 3
9980| 0.7856| 0.3611]MS85 liquid FC Section 3
9982 1.35 0.054|Diesel liquid estimate Estimate
99911 0.482 0.311|LPG composition (natural gas derived) FC Section 3
9989 1.34 0.72]E100 liquid/ vapor E100
9990 0.56 0.28IM100 liquid/ vapor M100
99911 0.703 0.401|LPG composition (petroleum derived) FC Section 3
99921 0416 0.275|LNG composition FC Section 3
9993] 0416 0.275|CNG composition FC Section 3
9994 1.81 0.93|RFA storage tank FC Section 3
9995 1.81 0.93|RFA vapor vehicle FC Section 3
9996] 3.1149{ 1.1696|RFA liquid FC Section 3
* Interesting profiles not used in this study SPROF2.XLS

® Calculated from information in Section 3 of this Study.

SPROF2.XLS
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CaseCode {Fuel ScenariolFE mi/unit
oG . Gasoline 1 23.00
OR RFG 1 22.52
oD Diesel 1 31.28
oP LPG 1 16.54
nN M85 1 13.48
bN M85 1 13.48
nM M100 1 11.93
bE E85 1 17.13
nC CNG 1 18.50
nL LNG 1 14.53
nH H2 1 10.80
xJ Elect 1 2.86
oG Gasoline 2 27.50
OR RFG 2 26.93
oD Diesel 2 37.40
oP LPG 2 20.37
nN M85 2 15.80
bN M85 - 2 15.80
nM M100 2 14.26
bE . E85 2 20.10
nC CNG 2 22.78
nL LNG 2 17.89
nH LH2 2 24 .59
xJ Elect 2 4.00
oG Gasoline 3 27.50
oR RFG 3 26.93
oD Diesel 3 37.40
oP LPG . 3 20.37
nN M85 3 15.80
bN M85 3 15.80
nM M100 3 14.26
bE E84 3 20.10
nC CNG 3 22.78
nL LNG 3 17.89
nH LH2 3 24.59
xJ Elect 3 4.00
oG Gasoline 4 32.00
COR RFG 4 31.33
oD Diesel 4 43.52
oP LPG 4 24 .17
nN M85 4 18.75
bN M85 4 18.75
nM M100 4 17.39
bE E85 4 23.84
nC " |CNG 4 27.02
nL LNG 4 21.23
. InH LH2 4 28.62
xJ Elect 4 5.00
FELOW.XLS : 8/26/96
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CC Fuel ScPh sC CA us ROW EM1 EM2 EM3 EM4 FC PhWt A co Use

bE E85 1 1 Diesel Equip 100 0 0 0 11.1  12.1 b 0.000 0.83 0.00 0.00
bE E85 1 1'Electricit_y 18 25 57 0. 32.4 xJ 0.000 0.8 0.00 0.00
bE E8S 1 1 Fertilizer 0 100 0 0 18.2 xB 0.000 0.83 0.00 0.00
bE E8S 1 1 Gasoline Equip 100 0 0 0 13,1 144 b 0.000 0.83 0.00 0.00
bE EB85 1 1 Propane burner 0 100 0 0 18. xB 0.000 0.83 0.00 0.00
bE E85 1 2Diesel Truck 100 0 0 0 21.1 b 0.000 0.83 0.00 0.00
bE E85 1 3 Electricity 18 25 57 0 32.4 xdJ 0.000 1.00 1.00 0.00
bE E85 1 3 NG boiler 100 0 0 0 35.1 xB 3.403 0.83 1.00 4.10
bE E85 1 3 RFG prod. CA/US/ROW 0 20 20 60 39.4 R 0.170 0.17 1.00 1.00
bE E85 1 3 RFG prod. SC 100 0 0 0 39.1 R 0.170 0.17 1.00 1.00
bE E85 1 3 Vents fugitives 100 0 0 0 33.1 34.1 3541 E 0.830 0.83 1.00 1.00
bE E85 1 4 Fixed roof tank 100 0 0 0 413 E 5.061 0.83 6.10 1.00
bE EB5 1 5 none 100 0 0 0 19.9 xJ 0.830 0.8 1.00 1.00
bE EB85 1 5 Port emissions 0 0 0 ¢ 513 E 0.000 0.00 0.00 0.00
bE E85 1 5 Rail transport 3 12 85 0 53.1 E 0.000 0.00 0.00 0.00
bE E85 1 5 ship transport 2.6 54.4 43 0 514 E 0.000 0.00 0.00 0.00
bE EB5 1 6 Float roof, E85 100 0 0 0 61.3 E 0.000 0.00 0.00 0.00
bE EB5 1 7 Truck emissions 100 0 0 0 7.4 E 1.000 1.00 1.00 1.00
bE E85 1 7 Truck fugitives 100 0 0 0 71.2 72.1 T4 E 1.000 1.00 1.00 1.00
bE E85 1 8Distribution fugiti 100 0 0 0 82.2 8.3 E 1.000 1.00 1.00 1.00
bE E85 1 8Distribution spills 100 0 0 0 82.4 E 1.000 1.00 1.00 1.00
bE E85 2 1Diesel Equip 0 0 100 o 111 121 b 0.538 0.83 1.00 0.65
bE E85 2 1Electricity ] 0 100 0 35.3 xJ 0.000 0.83 1.00 0.00
bE E85 2 1 Fertilizer 0 0 100 0 18.2 XB 0.465 0.83 1.00 0.56
bE E85 2 1 Gasoline Equip 0 0 100 0 13.1 141 b 0.236 0.83 1.00 0.28
bE E85 2 1 Propane burner 0 0 100 0 18.1 xB 0.116 0.83 1.00 0.14
bE EB5 2 2Diesel Truck 0 0 100 0 21.2 b 0.133 0.85 1.00 0.16
bE E85 2 3 Coal Boiler- 0 0 100 0 36.1 xB 2.905 0.83 1.00 3.50
bE €85 2 3 Electricity 0 0 100 0 35.3 xJ -1.500 1.00 1.00 -1.50
bE E85 2 3 RFG prod. CA/US/ROW 0 20 20 60 39.4 R 0.170 0.17 1.00 1.00
bE EB85 2 3 RFG prod. SC 100 0 0 0 39.2 R 0.170 0.17 1.00 1.00
bE EB85 2 3 Vents fugitives 0 0 100 0 33.1 34.1 35.1 E 0.830 0.8 1.00 1.00
bE E85 2 4 Float roof 100 0 100 0 413 E 0.830 0.83 1.00 1.00
bE E85 2 5 Pipeline 0 0 0 0 19.9 xJ 0.830 0.83 1.00 1.00
bE E85 2 5 Port emissions 0 0 0 0 51.3 E 0.000 0.00 0.00 0.00
bE EB5 2 5 Rail transport ‘5 5 370 0 53.1 E 1.000 1.00 1.00 1.00
bE EB5 2 5 ship transport 2.6 27.2 21.5 T11 514 E 0.000 1.00 0.00 1.00
bE €85 2 6 Float roof, E85 100 0 0 0 61.3 E 0.530 1.00 0.53 1.00
bE EB5 2 7 Truck emissions 100 0 0 0 73.2 E 1.000 1.00 1.00 1.00
bE E85 2 7 Truck fugitives 100 0 0 0 71.2 721 74 E 1.000 1.00 1.00 1.00
bE E85 2 8Distribution fugiti 100 0 0 0 82.2 823 E 1.000 1.00 1.00 1.00
bE EB5 2 8Distribution spills 100 0 0 0 82.4 E 1.000 1.00 1.00 1.00
fbE E85 3 1Diesel Equip 0 100 0 0 1.1 121 b 0.578 0.83 1.00 0.70
bE E85 3 1 Electricity 0 45 55 0 39.4 xJ 0.058 0.83 1.00 0.07
bE EBS 3 1 Fertilizer 0 100 0 0 18.2 xB 0.066 0.83 1.00 0.08
bE E85 3 1 Gasoline Equip 0 100 0 0 13.1 1441 b 0.065 0.83 1.00 0.08
bE EB5 3 1 Propane burner 0 100 0 0 18.1 xB 0.000 0.83 1.00 0.00
bE ES85 3 2 Diesel Truck 0 100 0 0 21.2 b 0.066 0.83 1.00 0.08
bE E85 3 3 Biomass boiler, CA -0 100 0 0 37.1 xB 3.021 0.83 1.00 3.64
bE E85 3 3 Electricity 0 45 55 0 39.4° x4 -1.780 1.00 1.00 -1.78
bE EB85 3 3 RFG prod. CA/US/ROW 0 20 20 60 39.4 R 0.170 0.17 1.00 1.00
bE EB85 3 3 RFG prod. SC 100 0 0 0 39.2 R 0.170 0.17 1.00 1.00
bE E85 3 3 vents fugitives 0 100 0 0 33.1 34.1 35,1 E 0.440 0.83 0.53 1.00
bE E85 33 1 0 100 0 0 19.9 xJ 0.000 0.00 0.00 0.00
bE EB5 3 4 Float roof 100 100 0 0 413 E 0.440 0.83 0.53 1.00
bE E85 3 5 pipeline 0 100 0 0 19.9 xJ 0.830 0.85 1.00 1.00
bE EB5 3 5 Port emissions 0 0 0 0 513 E 0.830 0.83 1.00 1.00
bE E85 3 5 Rail transport 3 12 85 0 53.1 E 0.000 0©.00 0.00 0.00
bE EB5 3 5 ship transport 2.6 27.2 21.5 71 51.1 E 0.000 0.00 0.00 0.00
bE E85 3 6 Float roof, E85 100 0 0 0 61.3 E 0.530 1.00 0.53 1.00
bE EB85 3 7 Truck emissions 100 0 0 0 73.2 E 1.000 1.00 1.00 1.00
bE E85 3 7 Truck fugitives 100 0 0 0 71.2 72.1 741 E 1.000 1.00 1.00 1.00
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€C Fuel ScPh sC CA us ROW EM1 EM2 EM3 EM4 FC PhWt A CcD Use

bE E85 3 8 Distribution fugiti 100 0 0 0 82.2 823 E 1.000 1.00 1.00 1.00
bE E85 3 .8 Distribution spills 100 0 0 0 82.4 E 0.600 1.00 0.60 1.00
bE E85 4 1 Diesel Equip 0 100 0 0 11.1 12.1 b 0.578 0.83 1.00 0.70
bE E85 & 1 Electricity 0 45 55 0 39.4 xJ  0.058 0.83 1.00 0.07
bE EB5 4 1 Fertilizer 0 100 0 0 18.2 xB 0.066 0.83 1.00 0.08
bE EB5 = 4 1 Gasoline Equip 0 100 0 0 13.1 141 b 0.065 0.83 1.00 0.08
bE EBS 4 1 Propane burner 0 100 0 0 18.1 xB 0.000 0.83 1.00 0.00
bE E85 4 2 Diesel Truck 0 100 0 0 21.2 b 0.066 0.83 1.00 0.08
bE EBS 4 3 Biomass boiler 0 100 0 0 37.1 xB 3.021 0.83 1.00 3.64
bE E85 4 3 Electricity 0 45 55 0 39.4 xJ -1.780 1.00 1.00 -1.78
bE EBS 4 3 RFG prod. CA/US/ROW 0 20 20 60 39.4 R 0.170 0.17 1.00 1.00
bE E85 4 3 RFG prod. SC 100 0 0 0 39.2 R 0.170 0.17 1.00 1.00
bE EB5 4 3 Vents fugitives 0 100 0 0 33.1 34.1 35.1 E 0.083 0.83 0.10 1.00
bE E85 4 3 0 100 0 0 19.9 xd 0.000 0.00 0.00 0.00
bE E&5 4 4 Float roof 100 100 0 0 413 E 0.083 0.83 0.10 1.00
bE EB5 4 5 Pipeline 0 100 0 0 19.9 xJ 0.830 0.83 1.00 1.00
bE E85 4 5 Port emissions 0 0 0 0 51.3 E 0.000 0.00 0.00 0.00
bE EB85 4 5 Rail transport 3 12 85 1] 53.1 E 0.000 0.00 0.00 0.00
bE E85 4 5 ship transport 2.6 27.2 21.5 71 511 E 0.000 0.00 0.00 0.00
bE E85 4 6 Float roof, E85 100 0 0 0 61.3 E 0.000 0.00 0.10 0.00
bE E85 4 7 Truck emissions 100 0 0 0 73.2 E 1.000 1.00 1.00 1.00
bE EBS 4 7 Truck fugitives 100 0 0 0 71.2 72.1 74.1 E 1.000 1.00 1.00 1.00
bE EBS 4 BDistribution fugiti 100 0 0 0 82.2 8.3 E 0.806 1.00 0.80 1.00
bE EBS 4 8 Distribution spills 100 0 0 9 82.4 E 0.440 1.00 0.44 1.00
bN M85 1 1 Diesel Equip 0 100 0 0 11.1 12.1 b 0.417 0.87 1.00 0.48
bN MBS 1 1 Electricity 0 45 55 0 32.4 xJd 0.043 0.87 1.00 0.05
bN M85 1 1 Fertilizer 0 100 0 0 18.2 xB 0.043 0.87 1.00 0.05
bN MBS 1 1 Gasoline Equip 0 100 0 0 131 141 b 0.043 0.87 1.00 0.05
bN M85 1 1 Propane burner 0 100 0 4] 18.1 xB 0.000 0.87 1.00 0.00
bN M85 1 2 Diesel Truck 0 100 0 0 21.1 b 0.052 0.87 1.00 0.06
bN M85 1 3 Electricity 0 45 55 0 32.4 xJ 0.668 0.87 1.00 0.77
bN M85 1 3 IGT gasifier 0 100 0 0 35.1 bM 0.868 0.87 1.00 1.00
bN M85 1 3 Reforming 0 100 0 0 32.2 xB 0.000 0.00 0.00 o0.00
bN MBS 1 3 RFG prod. CA/US/ROW 0 20 20 60 39.4 R 0.132 0.13 1.00 1.00
bN M85 1 3 RFG prod. SC 100 0 0 0 39.1 R 0.132 0.13 1.00 1.00
bN M85 1 3 Vents fugitives 0 100 0 0 33.1 34.1 35.1 nM 0.868 0.87 1.00 1.00
bN M